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rlA 1 : s - ' -0. n_ 7 i <v- : ? • erter 

The preset: c r. r:^:es lc : - *axer--es t surii and 

frost-resistant plates or slabs for bu'.ci~.£ purposes. Els primary object is to provide 
building plates that can be used for the same purpose as Che currently known wood 

with substantially larger dimensions, so that it can be used as a wall element for 
both interior and exterior walls. Neither the known wood fiberboards and 
particieboards nor the known gypsum boards are water-resistant or frost-resistant. 
Wood fiberboards and wood panicleboafds are also combustible, while gypsum 
boards have relatively low bending strength. 

The object of the invention is therefore to provide a building board that is 
both non-combustible and water and frost-resistant, has high bending strength and 
nevertheless low weight. 

The plate or slab-form building element according to the invention is 
characterized by a largely porous core held together by a hydraulic binder and, on 
each side of this core, art impermeable binder layer, which is substantially thinner 
than the core and is at least partially reinforced with fibrous material, and an 

The central core of the building element prefers'-;/ c * * * * --v 
concre T e „ r L - reinforced with a <•<. r, w r > i-' tie inorganic 
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J i - - or asbestos, for example, and contains an 

,.c •; : - e - : - v t* _ ater-insohibk polymers such as, for example, 
„->,» - . - -yl acetate, polyvinyttdene jhio.-..;e, pv-IytcryUte, 
' , pel) tyrcne butadiene or copolymers of these materials, which 

are capable of binding the mineral fibers ard r.ereaiin r» e , is strength of 
the concrete or gypsum. As an alternative, particularly in thicker slabs intended to 
be used as wall elements, the core may consist of grains or globules of a porous 
fiiier, preferably expanded calcined clay held together by cement or gypsum. 

The fiber-reinforced, impermeable binder layers on both sides of the core 
preferably consist of unfoamed cement or gypsum with- an addition of a synthetic 
water-insoluble polymer such as, for example, polyvinyl acetate, polyvinyl 
chloride or poiyvinyiidene chloride, which is capable of binding the fiber 
reinforcement and of increasing the tensile strength of the cement or gypsum. The 
fiber reinforcement may consist of short fibers having any orientation, or of a 
fibrous fabric. Suitable fibrous materials are, for example, jute, diabase, asbestos 
or glass fibers. Preferably', the fiber reinforcement in this impermeable cement or 
gypsum layer reinforced with synthetic polymer also extends into the outer plastic 
layer, such that the plastic layer is likewise fiber-reinforced. The outermost plastic 
layer may advantageously consist of polyethylene, urea, melamme, epoxy or 
polyester. 

Alternatively, the fiber -reinforced, impermeable binder layers on both 
sides of die central core may consist of fiber-reinforced plastic layers consisting of 
the , >■ piasnc m - outermost plastic layers. In this case, the fiber 
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-j " - - - - - reed pla&uc >-y„r - ^ . - sxtenes 

. \ r j t. : centra] core. 

m.. n-.- p r<:c; r r,= : -.-f rm ~ 
accord r - >. -\ - " j - - r i , .e strength 

to the T~ - - irtwrmeable binci* er; r rc*h sides of 

the core imparl the desired high bending strength to the element and render the 
porous core impermeable to water. The outermost plastic layers of the building 
element render ti element completely waterproof and moisture-proof. These 
plague layers also impart a weatherproof surface of attractive appearance to the 
element, which requires no maintenance. These plastic Savers may be colored in a 
manner known per se to give the element the desired color It u. v..,; 1 
rra <• T.ii.er. r ..Ke into the outermost plastic layers to obtain particular 



the building element according to the invention, the element obviously becomes 
nun-combustible. Since the central core, which makes up the greater part of the 
building element, is predominantly porous, the building element is also relatively 
;o\v in weigh! arid ha.s n.'aii'veiy b;oq heat msuiatrng and sound insuhiting 
properties. 

The invention will now be described in greater detail with reference, to the 
attached draw ng and rae exemplary embodiments of the production of an 
element accord to the invention. 
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Figure ! of the drawing is a schematic eross-seetional view of a first 
rr.e-t f _ - > 1 according to the invention, while Figure 2 



largely porous and is held together by a hydraulic binder such as, for example, 
cement or gypsum. The core I preferably consists of foamed cement or foamed 
gypsum {v.- . r::.:: -r^rr-tj-t :or.s!::m? -f mineral fibers and an addition of a 
SYtiihctJC water-insoluble polymer, which binds the fiber reinforcement and 
increases the -ensile strength of the cement or gypsum. The core may also consist 
of a filler, which is held together by cement or gypsum and consists of grams or 
globules of expanded calcined clay. For thin plates intended to be used for the 
same purpose as the known wood fiberboards. gypsum boards and similar 
buisding boards, the core 1 may have a thickness of, for example, 5-20 mm. In the 
case of thicker building elements, which may be used as wall elements, the core 1 
may have a thickness of,, for example, 50-200 mm. On either side of the central 
core 1 there are impermeable fiber-reinforced layers 2 of cement or gypsum with 
an addition of a synthetic water-insoluble polymer, which is capable of binding 
the fiber reinforcement and of increasing the tensile strength of the cement or 
gypsum. The fiber reinforcement may consist of short fibers having any 
orientation, for' example, of diabase, glass wool, asbestos or the like, or of a fabric 
of a fibrous material, for example, a jute fabric or a glass fiber fabric. These 
-r w _ - l i r j ~ec \% ith polymeric 
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material a :,-.r.r . :■: : _ : "\^.v.;]; 1 1 itrre: -t.r./ on. me iota; 

- - e w ; cr.errem 

On the outermost part, r.vo thir. puttie layers } are provided which consist 
of, for example, polyethylene, urea, meiantine, epoxy or polyester. These plastic 
layers may be completely unreinforcec, or the * be- eir.f ; :rr* h the mner 
fiber- reiti forced, impermeable cement or gypsum layers 2 may also extend into the 
outer plastic layers 3, such that the latter are likewise paitiaiiy fiber-reinforced. 
The outermost plastic layers 3 may be colored in a manner known per se or may 
contain mineral grains, so that the desired appearance of the surface of the 
building element is obtained. These outermost plastic layers 3 may have a 
thickness of, for example, 0.1-3 mm, depending on whether they are fiber- 
reinforced or not. 

The building element according to the invention schematically depicted in 
Figure 2 contains a central core 1 of the same type as the building element 



therefore form both impermea 
I to the layers 2 in the bulletin 



A building element having the construction illustrated in figure I may be 

produced, for example, in the following manner. 

2. * thin yer c fibe ave any orientation and are either free or 

- - _ c<-lvbe glass wool or asbestos fibers, or 

a fabt - ate fabri 2 her fabric 
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! c:gtt per una area of :h::s fiber layer is, for 



polyvinyl chloride or poiyvmyliderie chloride, and which .3 capat>;e or binding le 
fibers and increasing the tensile strength of the gypsum or cement mixture, is 
poured onto this fiber Saver. For example, a cemem mass may be used wmc.i 
contains ?4% by weight of cemem, 24% by weight of water and 2% by weight of 
polyvinyl acetate emulsion (approximately 50% dry substance). 

3. The mold or substrate is shaken, so that the cement or gypsum mass 
penetrates into the fiber layer. 

4. A mass of foarred concrete or foamed gypsum, which forms the core 
of the building element and contains a fiber reinforcement and an. addition of 
synthetic water-insoluble polymer, is poured onto the fiber-reinforced 
impermeable cement or gypsum layer according to Point 3. This mass of foamed 
concrete or foamed gypsum is preferably produced by vigorously agitating an 
aqueous emulsion of a synthetic water-insoluble polymer, or a mixture of such 
polymers, for example, polyvinyl chloride, polyvinyl acetate, polyvinylidenc 
chloride, poivacrylate, epoxy, polyester or polystyrene butadiene, containing 
approximately i~i0%, preferably 2-6% by weight of polymer and approximately 
1% by weight of a wetting agent, for example, sodium alkyi sulfonate, and 
optionally a foam stabilizer, for example, carhoxymcfhylceilulose, so that a stable 
water-polymer foam is obtained. Approximately 2-20% by weight of mineral 
fibers, for e? - nple min :rai «ool or asbestos, are dispersed in this foam or during 
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production fthefoL- -V le ascir-ting mors slowly, cerr.s-. 'V syosum ant added 
to obtain- a final water-£o-cetr.er,: - ->^ypsasa ratio of preferably 

approximate 5- - jr possibly less, depending on die desired density. 

- - > i- " • -~ -~ ~ 

mixture of cement or gypsum, water and a filler consisting of grains or globules of 
expanded calcined clay may be used for the core, such thai the care of the building 
element consists of a filler of expanded calcined clay bound by cement or gypsum. 

5. A thinner layer of cement or gypsum, water and synthetic polymer 
according to Point 2 is poured onto the layer according to Point 4. 

6. A thin ma; of mineral or glass fibers having any orientation and being 
somewhat bound together, or a jute fabric or glass fiber fabric is applied to the 
layer according to Point 5 and preferably pressed into this layer. Alternatively, the 
step according to Point 5 may be omitted, in which case the fiber mat or the fiber 
fabric is instead first impregnated with a cement or gypsum mass according to 
Point 2. 

7. The plate or slab-form element produced in the described manner is 
preferably hardened at a temperature of approximately 5Q-7Q°C. 

8. After hardening of the hydraulic binder in the building element and 
evaporation of the excess water, the two surfaces of the element are coated or 
impregnated with a plastic, which is optionally colored or mixed with mineral 
grains. This may be done by spreading or spraying the plastic in dissolved form 
onto the two surfaces of the element. For this treatment, a clear urea varnish with 
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aluminum chromium orthophosphate as hardener, an epoxy varnish or a mixture 
of polyester (70%) and polystyrene (30%) and a hardener are used. Particularly if 
mei amine is used. the plastic may also be applied to the two surfaces of the 
clement in the form of a fine powder, which is then melted to form a plastic layer 
by oassin* the element between hot rollers. Alternatively, the partially fiber- 
rei-forced outermost «lastic layers may be produced on the two surfaces of the 
h> "n" e'em*nt bv introducing a thin layer of mineral or glass fibers between 
i -thv-epe f oi's An- endless web of lavers thus arranged is passed between 
heated- rollers, such that the fiber layer is bound between the polyethylene layers 
on enher side. Thereafter, the polyethylene foils are pulled apart to obtain two 
polyethylene foils having fibers adhering to one side. These polyethylene foils 
bavins a fiber laver on one side may be used instead of the fiber layers described 
in the foregoing Points I and 6. In this case it is therefore not necessary to apply 
any outer plastic layers to the surfaces of the element after the element has been 
produced. 

A building element according to Figure 2 may in principle be produced in 
the described manner, but in this case the permeable cement or gypsum layers 
containing a synthetic polymer according to Points 2 and 5 are omitted. Instead, 
the outer plastic layers are produced with a greater thickness, and it is ensured that 
they are reinforced with a fiber reinforcement, which preferably also extends 
somewhat into the core of the building element. 
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i Muu or -11: ~ _ l.-.i -ie-eni characterized by a core which is 

? - „ - i; thinner than the r- r i-~ - - 

a.",h c t reinforced with a fiber material, and an outermost layer of a 

synthetic plastic. 

2. Building element as cksmed in Claim 1, characterized in that said core 
t _ _ nur, wich an addition of one or more 
synthetic water-insoluble polymers such as, for example, polyvinyl chloride, 
polyvinyl acetate, poiyvinyiidene chloride, polyacrylate, epoxy, polyester, 
polystyrene butadiene or copolymers of these materials, and having a 
reinforcement of a non-combustible, inorganic fiber material such as, for example, 
mineral wool or asbestos, 

3 Building element as claimed in Claim 2, characterized m that said core, 
calculated relative to the quantity of cement or gypsum, contains approximately 
1-10% by weight of fiber materia! and approximately 0.5-5% by weight of 
polymeric material.. 

4. Building element as claimed- in Claim i, characterized in that the core 
consists of grains or globules of expanded calcined clay, which are held together 
by cement or gypsum. 

e - - ^ r - c 1 r 

cinder layer remt..r„j . fiber rnatent,. 

consists of cement or gypsum. 

6. Building element as claimed in Claim 5. characterized in that the fiber- 
reinforced impermeable cement or gypsum layer contains a synthetic water- 
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• i-ibie noNmer such as. for example, polyvinyl acetate, polyvinyl chloride or 
_ ^ _ . » , r 

7. Building element as claimed in Claim 5 or 6, characterized in that the 
fiber reinforcement also extends into the outer plastic layer, 

8. Building element as claimed in any one of Claims 1 io 4. characterized in 
that the binder in the fiber- reinforced, impermeable hinder layer consists of the 
same plastic as the outermost plastic layer, 

9. Building element as claimed in Claim S, characterized in that the hber 
reinforcement in the impermeable fiber-reinforced binder layer also extends into 
the core. 

50. Building element as claimed in any one of Claims i to 9. characterized in 
that the fibrous material in the impermeable, fiber- reinforced binder layer consists 
of short fibers having any orientation, or a fabnc of. for example, jute, diabase, 
asbestos or glass fibers. 

I j Buildin^ element as claimed in any one of Claims 1 to 10, characterized 
in that the outermost plastic layer consists of polyethylene, urea, melamine, epoxv 
or polyester. 
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Fig. i 
{See original for art.] 

Fig. 2 

[See original for art.] 
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